Ca(2+) transport of Ca(2+)-ATPase of the sarcoplasmic reticulum in an ADP-sensitive phosphoenzyme state.
To understand the energetics of Ca(2+)-transporting adenosine triphosphatase (Ca(2+)-ATPase), it is important to determine the energy consumption step. To do this, we measured the dissociation of Ca(2+) from Ca(2+)-ATPase into Ca(2+)-loaded vesicles. We observed that 45Ca(2+) added to the outside of the vesicles accumulated in the 40Ca(2+)-loaded vesicles after the addition of ADP and ATP. The acceleration of 45Ca(2+) accumulation increased by 1.4-fold after the addition of 1 microM ADP. Under the same conditions, Ca(2+)-dependent phosphate liberation was not observed, and all of the active phosphoenzymes were in the ADP-sensitive phosphoenzyme (E(1)P) state. These results indicated that the ADP stimulated 45Ca(2+) accumulation by the ADP-ATP exchange reaction and that this ADP-ATP exchange reaction did not pass through the ADP-insensitive phosphoenzyme state. Therefore, we demonstrate that one Ca(2+) ion dissociates at the E(1)P state, which does not correspond with the phosphoenzyme conversion, that is the energy consumption step in the E(1)-E(2) model.